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SUMMARY 
Forty rural wells and two natural springs (Kelley and Camp Beaver) were 
sampled in McDonald County, Missouri from August 1990 through April 1992. The 
samples were analyzed for 13 chemical parameters and coliform bacteria. All field 
data and well integrity data are presented in Tables 1 and 2 of the Appendix. 
Location of the sampled wells are shown in Figure 1. 
Overall, the quality of water from the rural wells sampled in this survey is very 
good and compares favorably with groundwater quality data reported by the USGS 
for the Joplin, MO area (Feder et al., 1969) (Table A). Water samples from the 
shallow aquifers ( < 300 ft) do have a different chemical make-up than those from the 
deeper aquifers ( > 300 ft). 
Wells in the western one-half of the county (Nos. 1-24) have higher average 
nitrate and total phosphorus concentrations (6.86 and 0.0046 mg/L, respectively) 
than wells clustered in the northeast part of the county (Nos. 25-37) (0. 52 and 
0.0002 mg/L, respectively). The six wells with the highest nitrate concentrations are 
located in the western one-half of the county. Five of these wells are sited within 
300 ft of livestock or poultry or land which receives manure from these operations or 
within 100 ft of a septic tank adsorption field. Most of these wells registered 
unsatisfactory coliform results and all but one well is less than 180 ft deep (average 
depth for the survey was 402.8 ft). Only one well sampled in the survey had an 
average nitrate concentration greater than the EPA Drinking Water Standard of 45 
mg/L Nitrate. 
Well samples which tested positive for total coliform were tested the next 
sampling period for fecal coliform. Eighteen wells tested positive for total coliform at 
least twice during the six sampling periods. Of these 18 wells, 1 0 tested positive for 
fecal coliform at least once. Eight of the 1 0 wells testing positive for fecal coliform 
were sited within 300 ft of livestock/poultry or land receiving wastes from these 
operations. One well was sited within 100 ft of a septic tank adsorption field. 
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FIGURE 1. Location of wells sampled in McDonald County, Missouri. 
Table A. 
Parameter 
Ca 
Mg 
Na 
K 
Cl 
S04 
N03 
NH3-N 
TKN 
Total P 
P04 
Zn 
Cu 
Summary of the averages of water quality parameters for McDonald 
County rural wells and springs and comparison to USGS data (Feder et. 
al., 1969). 
Shallow Aquifers ( < 300 ft) Deep Aquifers ( > 300 ft) Springs 
McDonald Co. USGS McDonald Co. USGS 
45 80 38 40 63 
10.3 6.8 9 18 1.5 
21.7 7.6 27 5.4 5.0 
2.2 1.4 2.0 1. 1 
14.9 4.1 12.5 5.2 8.4 
13.3 43 12 13 5.0 
6.2 4.2 0.7 0 9.8 
0.073 0.069 0.013 
0 .088 0.104 0.014 
0.003 0.001 0.012 
0.008 0.002 0.025 
0.1 0.9 0.2 0.006 
0.012 0.014 0 
All units in mg/L 
Table 1. Summary of Field Data, McDonald County, MO (All units in mg/L) 
YEAR MONTH WELL CALCIUM MAGNESIUM SODIUM POTASSIUM SULFATE CHLORIDE NH3 - N 
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62.37 
55.84 
12.79 
8.73 
32.78 
71.7 
40.26 
44.08 
45.11 
45.53 
33.33 
54.72 
77.37 
90.91 
83.46 
82.33 
83.89 
85.53 
33.95 
48.05 
47.93 
46.15 
48.33 
48.43 
22.89 
24.02 
5.12 
6.13 
2.52 
0.62 
5.85 
7.16 
14.36 
13.4 
14.66 
14.54 
12.31 
15.45 
19.27 
24.27 
80.43 
81.87 
43.9 
12.26 
22.05 
26.26 
26.38 
24.72 
33.48 
13.92 
1.84 
2.23 
5.51 
0,72 
3 
1.12 
2.34 
2.54 
2.57 
2.45 
3.3 
1. 75 
1.97 4.77 3.36 
2.1 
2.39 
1.31 
1.56 
2.11 
6.37 3.18 
4.35 4.96 
5.02 1. 79 
4.02 1.16 
5.82 2.78 
5.74 15.5 
3. 94 11.94 
4.2 9.86 
4.2 12.82 
4.56 13.99 
4.14 11.63 
11.58 23.64 
11.47 24.07 
1.72 
0.34 
0.28 
0.75 
0.67 
0.48 
5.23 
5.34 
12.25 
9.08 
9.92 
8.85 
8.58 
10.8 
20.25 
13.1 
12.95 
17.3 
8.6 
19.9 
8. 5 
6.85 
8.88 
4.98 
3.92 
7.55 
15.5 
11.75 
11.98 
12.52 
13.05 
11.85 
1.63 
2.38 
20.25 
13.28 
21.02 
16.6 
14.48 
7.2 
12 
11 
15.42 
11.18 
16.6 
7.48 
7.5 
5.7 
7 
5.05 
5.4 
9.08 
4 
1.9 
4.02 
3.2 
2.3 
1.65 
3 
3.22 
0.059 
0.105 
0.038 
0.003 
0.15 
0.023 
0.089 
0.097 
0.115 
0.08 
0.19 
0.05 
0.003 
0.004 
0 
0 
0 
0.009 
0.094 
0.007 
0 
0.001 
0 
0 
0.35 
0.333 
TKN 
0.134 
0.228 
0.069 
0 
0.205 
0.205 
0.099 
0.246 
0.128 
0.09 
0.219 
0.219 
0 
0 
0 
0 
0 
0 
0.155 
0 
0 
0 
0 
0 
0.38 
0.403 
NITRATE T PHOSPHORUS PHOSPHATE ZINC COPPER FECAL C TOTAL C 
1.65 
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0.15 
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0.12 
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13.75 
12.6 
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1.287 0.007 
0.102 0.03 
0.164 0.021 
0.28 
0.87 
0.042 
0.02 
0.007 
0. 012 
0.008 
0.021 
0 
0.013 
0.049 
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0.055 
0.003 
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0.182 0.007 
0.03 0 
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Table 1. Summary of Field Data, McDonald County, MO (All units in mg/L) 
YEAR MONTH WELL CALCIUM MAGNESIUM SODIUM POTASSIUM SULFATE CHLORIDE NH3 · N 
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7 63.16 
7 66.88 
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7 68.33 
7 67.3 
8 26.05 
8 24.02 
8 26.5 
8 59.87 
8 30.56 
8 24.53 
9 
9 
9 
9 
9 
9 
83.68 
89.61 
82.33 
87.94 
93.89 
87.42 
10 56.84 
10 57.79 
10 55.26 
10 55.51 
10 58.33 
10 59.12 
9.34 9.93 
7.27 7.96 
2. 71 4.06 
8.41 10.22 
2.45 3.12 
9.72 10.75 
12.66 8.34 
15.06 9.55 
2 0.87 
12.68 8.92 
15.71 10.12 
12.81 8.99 
9.42 11.32 
10.6 21.09 
9.17 20.87 
4.68 6.32 
10.48 10.56 
9.95 14.1 
2.96 
2.19 
1.87 
1. 79 
2.18 
2.18 
1.44 
1.4 
1.68 
0.83 
1.43 
1.36 
11.92 
11.74 
8.4 
11 .34 
11.9 
11.46 
5.76 
4.97 
4.49 
4.65 
4.46 
5.11 
1.68 
1.21 
0.55 
1.64 
0.58 
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2.19 
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2.27 
1.99 
1.92 
1.72 
2.42 
2.73 
2.43 
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2.5 
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0.66 
1.6 
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2.23 
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8.9 
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8.38 
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46.5 
42.52 
11 .25 
8 .9 
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9.82 
4.5 
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Table 1. Summary of Field Data, McDonald County, MO (All units in mg/L) 
YEAR MONTH WELL CALCIUM MAGNESIUM SODIUM POTASSIUM SULFATE CHLORIDE NH3 - N 
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12 55.56 
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13 30.79 
13 36.36 
13 36.65 
13 36.17 
13 76.67 
13 40.88 
14 21.32 
14 25.32 
14 21.99 
14 26.82 
14 33.89 
14 25.79 
15 67.1 
15 70.13 
15 66.54 
15 79.83 
15 80 
15 75.47 
1.8 
1.84 
1.61 
1.52 
2.11 
1.81 
1.08 
1.31 
1. 1 
0.76 
1.29 
1.36 
9.16 
8.76 
9.37 
6.82 
3.2 
8.59 
9.42 
9.11 
9.24 
7.51 
8.23 
8.14 
1.35 
1.22 
1.42 
0.62 
1.09 
1.43 
5.16 
4.77 
2.03 
5.2 
5.06 
4.94 
13.31 
12.93 
13.33 
14.5 
14.58 
13.57 
2.03 
1.82 
1. 74 
2.22 
2.17 
1. 72 
0.51 
0.45 
0.32 
0.49 
0.58 
0.48 
107.28 2.62 
96.48 2.35 
102.9 2.43 
72.3 2.39 
4.17 0.56 
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46.47 
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2.07 
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6.28 
6.35 
5.68 
5.78 
5.62 
8.5 
6.8 
6.58 
6.88 
6.75 
6.62 
11.25 
11.78 
11.58 
10.45 
9.45 
13.1 
12.5 
12.72 
12.95 
12.22 
15.82 
24.08 
4.25 
4.7 
4.95 
3.92 
3.45 
3.98 
16.75 
10.22 
6.92 
9.18 
9.85 
9.2 
14.5 
13.12 
14.82 
14.32 
16.15 
16.55 
33 
36.42 
37.7 
34.5 
3.45 
38.82 
28.25 
29.98 
32.65 
30.48 
27.52 
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10.75 
11.5 
10.94 
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7.72 
12.68 
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0 
0.102 
0.005 
0.014 
0 
0.005 
0.001 
0.002 
0.004 
0.011 
0 
0.088 
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0.056 
0.04 
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0.045 
0.007 
0.97 
0.033 
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0.006 
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0.003 
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0.005 
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0.009 
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Table 1. Summary of Field Data, McDonald County, MO (All units in mg/L) 
YEAR MONTH WELL CALCIUM MAGNESIUM SODIUM POTASSIUM SULFATE CHLORIDE NH3 - N 
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16 31.02 
16 30.56 
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16 40.56 
17 29.21 
17 44.49 
17 34.96 
17 59.88 
17 62.71 
17 38.77 
18 39.47 
18 43.92 
18 44.55 
18 41.47 
18 44.97 
18 42.94 
19 70.26 
19 69.58 
19 60.9 
19 73.87 
19 72.94 
19 67.99 
20 18.95 
20 24.52 
20 25.14 
20 23.33 
20 21.94 
20 20.28 
8.8 
9.37 
9.95 
8.27 
10.41 
9.35 
13.46 
13.96 
14.6 
4.13 
5.65 
15.56 
104.3 3.01 
100.46 2.92 
117.39 3.31 
119.89 3.6 
115.33 3.36 
100.11 2.94 
130.13 3.52 
100.39 3.06 
134.06 3.22 
25.46 1.04 
26.04 1.06 
124.3 3.33 
20.56 6. 75 0.66 
0.67 22.05 6.8 
22.03 7.83 0.5 
1.17 
1.12 
1.02 
23.97 18.73 
25.35 16.7 
23.15 13.35 
3.41 
2.6 
2.78 
2.58 
3.24 
2.48 
8.35 
8.69 
9.74 
9.73 
9.24 
9.13 
10.33 4.8 
8.98 4.02 
8.26 4.73 
6.12 2.57 
10.08 3.4 
6.84 2.55 
62.58 3.63 
73.84 3. 76 
68.72 3.34 
72.03 3.53 
66.95 3.68 
66.74 3.66 
5 
5.4 
3.3 
3.65 
3.3 
4.65 
9.5 
8.6 
9.62 
9.48 
6.15 
10.88 
25.5 
25.82 
26.6 
15.52 
18.9 
21.92 
25 
28.18 
22.98 
20.5 
16.75 
21.32 
6.25 
9.98 
9.7 
9.6 
8.68 
9.22 
56 
60.4 
69.39 
66.65 
59.25 
121.5 
125 
124.75 
150.68 
75.5 
52.88 
194.25 
5 
6.45 
6.19 
7.55 
8.8 
8.92 
10.5 
11.9 
12.08 
10 . 5 
14.6 
8 
23 
23.08 
27.38 
25.82 
25.88 
26.65 
0.137 
0.132 
0.179 
0.21 
0.006 
0.136 
0.113 
0.073 
0.104 
0.023 
0.066 
0.094 
0.043 
0.026 
0.034 
0.067 
0.061 
0.036 
0.005 
0 
0.002 
0.01 
0.011 
0.004 
0.208 
0.073 
0.195 
0.196 
0.175 
0.179 
TKN 
0.179 
0.177 
0.198 
0.277 
0 
0 
0 
0.092 
0.134 
0.028 
0.08 
0.08 
0.139 
0.055 
0.058 
0.117 
0.094 
0.094 
0.074 
0 
0 
0.012 
0.021 
0.021 
0 
0.088 
0.222 
0.22 
0.193 
0.193 
NITRATE T PHOSPHORUS PHOSPHATE ZINC COPPER FECAL C TOTAL C 
0.19 
0.22 
0.11 
0.19 
0.1 
0.25 
0.18 
2.62 
0.22 
0.14 
0.08 
0.77 
0.14 
0.14 
0.12 
0.18 
0.09 
0.13 
18.25 
14.22 
16.55 
13.6 
23 .2 
9.02 
0.2 
0.21 
0.16 
0.13 
0.08 
0.12 
0 
0 
0 
0 
0 
0 
0 
0.009 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0.326 0.014 
0.505 0.029 
0.091 0 
0.124 0.055 
0. 128 0 
0.071 0.009 
0.017 0.004 
0.013 0.004 
0.007 0 
0.004 0.014 
0.004 0.007 
0.004 0 
0.072 0.01 
0.066 ·0.007 
0.13 0.06 
0.549 0.241 
1.691 0.01 
1.093 0.012 
0.037 0.013 
0.053 0.009 
0.042 0.015 
0.025 0 
0.031 0.007 
0.033 0.009 
0 0.002 
0.009 0 
0.022 0.068 
0 0 
0 0 
0.017 0.018 
u 
s 
u 
s 
u 
s 
s 
s 
s 
s 
s 
u 
u 
s 
s 
s 
s 
s 
s 
s 
u 
s 
s 
s 
s 
s 
u 
u 
u 
u 
u 
s 
s 
s 
s 
s 
u 
u 
Table 1. Summary of Field Data, McDonald County, MO (All units in mg/L) 
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Table 1. Summary of Field Data, McDonald County, MO (All units in mg/L) 
YEAR MONTH WELL CALCIUM MAGNESIUM SODIUM POTASSIUM SULFATE CHLORIDE NH3 - N TKN NITRATE T PHOSPHORUS PHOSPHATE ZINC COPPER FECAL C TOTAL C 
-------
90 8 41 65.85 1.43 4.99 0.79 3.5 9.25 0.01 0.009 12.75 0 0 0.015 0 u 
90 10 41 59.62 1. 11 4.48 1.16 3.32 7.35 0.003 0 12.55 0.014 0 0.013 0 s u 
91 4 41 61.14 1.81 4.52 1.08 4.6 7.6 0.06 0.073 10.62 0.024 0.04 0 0 u u 
91 8 41 68.68 1.25 5.22 0.81 4.18 8.58 0.002 0 12.78 0.01 0.043 0 0 u u 
91 10 41 67.46 1.72 4.06 0.86 3.95 8.98 0 0 14.32 0.02 0 0 0 s u 
92 4 41 63.22 1.68 6.67 0.84 3.75 8.88 0.01 0 13.2 0.01 0.04 0.008 0 s u 
90 8 42 62.2 1.61 4.41 1.19 5.5 8.75 0.006 0 6.5 0 0 0.01 0 u 
90 10 42 58.74 1.19 4.98 1.19 5.8 7.85 0.002 0 7.2 0 0 0.009 0 s u 
91 4 42 51.43 1.35 5.2 1.12 6 .2 6.12 0.063 0.089 7.05 0.019 0.04 0 0 u u 
91 8 42 62.2 1.25 5.04 1.38 6.2 9.3 0 0 5.5 0.01 0.041 0 0 u u 
91 10 42 69.1 1.85 5.87 1.45 6.88 10.55 0 0 6.32 0.026 0.05 0 0 u u 
92 4 42 62.62 1. 75 5 1. 2 6.18 8.1 0 0 8.45 0.01 0.05 0.012 0 u u 
S = Satisfactory; U = Unsatisfactory 
Table 2. Well Integr i ty Data , McDonald County, MO 
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Well Numbers 41 & 42 are natural springs 
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